


Review Article
Smart City Project Management: Designing an Agile Governance Framework for Sustainable Public Infrastructure Initiatives

Abstract
The increasing complexity of 21st-century urban development has spurred a global move towards smart city initiatives associated with improving the quality of urban life, economic efficiency, and environmental sustainability. Smart city projects are by their nature interdisciplinary, have a multiplicity of stakeholders, evolve rapidly in technology, and must be sustainable over the long term which all create specific challenges to their management. In this review, a comprehensive, agile framework for smart city project governance is proposed which is geared towards dynamic smart city project environments, particularly sustainable public infrastructure projects. The framework integrates principles of agile project management, collaborative governance, and metrics to address well-known pitfalls in smart city initiatives including bureaucratic inertia, fragmented decision-making, and inactive citizen participation.
The proposed model focuses on iterative planning, adaptive policy in mechanisms, stakeholder co-creation, and performance evaluation in a continuous model using real-time data analytics. The applicability of the framework is validated by studying case studies of leading smart cities and extracting best practices from these. Furthermore, the study investigates the part played by digital tools such as IoT, big data, and AI, in improving transparency, accountability, and the responsiveness of project governance. The results indicate that an agile governance approach contributes to improving project operation efficiency and innovation capacity as well as the social and environmental resilience of public infrastructure projects. A model for practical and scalable intelligent and agile urban governance that facilitates sustainable urban transformation is the key contribution of this review.
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1.0 INTRODUCTION
Urbanisation is increasingly common around the globe as a way to build and grow communities. Over the years, more people have moved into cities worldwide. Large numbers of people are choosing to settle in cities every week. In 2050, around two-thirds of the world’s people will be urban residents, according to a United Nations report, with cities’ population set to double that of rural areas. The health and stability of the world’s future greatly depend on cities. People living in cities are going up swiftly, resulting in more road jams, trash, and greenhouse gases (Cocchia, 2014). As a result, a growing number of cities are now involved in smart city initiatives, using and mixing innovative information and communication technologies (ICT) (Chourabi et al., 2012). Europe will have the largest number of SC initiatives globally (Frost & Sullivan, 2018), with some parts due to the European Commission’s engagement in this respect as well. As the number of European SC initiatives grows and they try to implement SC initiatives facing technical managerial, governance, and financial challenges, it is argued that it is important to know the underlying processes for effective implementations (Alawadhi et al., 2012; Ojo et al., 2014). Some important characteristics that SC initiatives have in common with firms’ digital transformation (DT) initiatives are shared (Nam et al., 2011). Such characteristics include the use of infrastructure and service environment, based on ICT, and a great number of unique or different stakeholders involved in the change (Anthopoulos & Fitsilis, 2014). Furthermore, citizens are expecting more online information, convenience, and asynchronous handling of data and are expecting a more participation-centric approach rather than a public-centric model of governance, a concept of decoupling sociology of the administration and the user (Curwell et al., 2005). The usage of modern technology, accelerating the speed of change among other aspects, demands shorter planning horizons, exacerbating the issue with management (Turban et al., 2018). 
Several governments have encouraged building a smart city to better handle city management and growth. Most studies say that smart city projects involve using current technologies to help make urban systems more efficient (Tan & Taeihagh, 2020). Most experts believe that by focusing on what local people require, smart city development enhances the daily lives of people (Huang-Lachmann, 2019). When physical, digital, and social systems are effectively brought together in cities to improve sustainability, prosperity, and inclusivity for local people such cities are called smart cities, according to ISO PAS 180 (2014). Mainly, the concept of a smart city is defined by the use of new ideas to tackle the increasing social, economic, and environmental issues growing cities face (Yigitcanlar et al., 2018). As cited by Lam and Yang (2020), it is predicted that there will be around $2 trillion of business opportunities related to smart cities by 2025.
Building smart cities brings about many obstacles. Lam and Yang (2020) point out that government budgets are being strained and much of their infrastructure requires updating. Alim and Polak (2016) explain that one obstacle to developing smart cities is the difficulty of obtaining public money. Multistakeholder development means including municipal bodies, residents, and different private and not-for-profit organizations with various intentions. Having modern services is necessary for a smart city, so providers must be highly inventive in what they do (Ojasalo & Kauppinen, 2016). 
Essentially, smart cities are a paradigm of urban development developed based on the widespread application of sophisticated technologies to improve urban life. Although the exact definitions and application of smart cities may differ slightly, the larger idea is to develop an ecosystem in which the cities operate more efficiently, and sustainably and are livable in general. This goal is a great one, but reaching it includes some competing priorities across stakeholders, citizens, and industry groups matched with limited resources to bring those elements together and manage them. Hence in being a smart city, good governance must be part of effective management. Matters of broad governance have been well reviewed in the literature (for instance, smart city governance comprises a range of different, wide-ranging issues that are critical to its effective and efficient operation. Less covered in the literature, are the integration of agile governance frameworks for public infrastructure sustainability. 
Agile methodologies integration into smart city project management is a transformative way of doing urban development. Typically, smart city initiatives are dynamic and complex which poses a problem for traditional governance structures. This review explores Agile Governance as a methodology that can increase public infrastructure projects' responsiveness, stakeholder engagement, and sustainability.
2.0 LITERATURE REVIEW
2.1 Evolution of the smart city concept 
The evolution of the concept of a smart city has been truly revolutionary since it came into existence at the turn of the 21st century. Smart cities, however, have initially been mainly associated with advanced technology, including such systems as sensors, highspeed internet networks, big data platforms and so on (Komninos et al., 2018). However, the meaning of the expression Smart Cities has taken a different and much more holistic 42-focused approach regarding the enhancement of the quality of life of the whole society (Albino et al., 2019). Smart cities are thus seen today as a complex ecosystem where people, technology and the environment come together towards better urban solutions (Komninos et al., 2018). Though individual smart cities are technology projects, they are more than that: good governance, community participation and sustainability in all senses are equally big parts of the picture (Hollander, 2018). Different approaches and implementation models of smart cities in development have been adopted. Meijer and Bolivar (2021) elaborates that some cities are concentrating more on the development of technological infrastructure and some more focus on the enhancement of public services and citizen participation. Some cities also take a more integrated approach, that is addressing various urban elements at once.
2.2 Challenges in smart city implementation 
However, while the smart city concept has so much potential, the problems related to feasibly putting them into practice are plenty. Some of the primary challenges are multidisciplinary and multi-stakeholder required to provide solutions to very complex urban problems (Iannacci & Lazzeroni, 2019). Additionally, smart city development halts due to limited resources, budgetary, and apparently human, and this is also true for developing countries (Rodríguez-Abitia & Bribiesca-Contreras, 2019). Finally, resistance to change, on the part of the government and society (Linders, 2019) is yet another challenge. It’s not something that happens overnight to change an organizational culture which by nature is bureaucratic and hierarchical, into one that is collaborative and adaptive (Wijnhoven, 2018). New technologies are also accompanied by legal concerns regarding privacy and security and the digital divide (Paskaleva, 2018). 
2.3 Smart City Governance
Smart city governance involves efficient coordination of urban technologies, models and methods to use urban data; it involves the use of new communication and dissemination technologies; and finally, it involves the development of new forms of urban governance and organizations to integrate the technologies and the new forms of governance. The smart city governance literature has several authors. Rather, they look at the topic from a number of angles, most of which tackle (to varying degrees) what is critical to city governance and what are some new issues and unmet challenges of city operations. Next had it not been for Batty et al. (2012), they made a definition of smart city governance with four ideal poem conceptualizations of smart city governance: government of smart city, smart decision processes, smart administration and smart urban collaboration. Meijer and Bolívar (2015) and Pereira et al. (2018) also contributed to the framework on how to develop new smart governance models to design solutions for the challenges of the digital society, collaborative governance, information sharing, citizen engagement and transparency and openness. In the case of smart governance: what it means is that we make the right policies or policy decisions and we do it right (Babić et al., 2022).
 The promotion of smart city initiatives without the transformation of the apparatus, structure and processes of the government is also part of it (Ngo & Le, 2021). Smart governance's main goal is resource management in a considered environment-friendly way and humanistic principles (Mukhlis et al., 2021). Inclusive development and environmentally friendly management of resources in line with humanist principles require smart governance (Mukhlis et al., 2021). According to Cranefield and Pries-Heje (2020), from the government's viewpoint, it is perceived as a method to stabilize the presentation of public help and productivity and is likewise essential to the achievement of Smart City designs where transparent and residential association is a key necessity (Gil et al., 2019). Networked smart city governance city versus a non-smart city base is however information systems supporting smart city governance.
2.4 Agile governance as a potential solution 
The challenge of implementing smart cities can be overcome by agile governance. Applying agile principles which include collaboration, iteration, feedback, and value to the customer, can make local government more adaptative, responsive, and result-oriented (Highsmith, 2018). The development of smart cities, therefore, can achieve greater collaboration with the government, the private sector, and society, with agile governance (Sharma et al., 2023). When many different stakeholders are involved from the beginning, agile governance can make sure that the solutions that are developed match the needs and hopes of society (Ommeren & Bekkers, 2022). Local governments can, with the help of agile governance, also manage risks and uncertainties in smart city development. Such an approach allows local governments to use an iterative and incremental approach in experimenting with new solutions on a small scale, before making them available on a broader scale (Viitanen, 2022). By doing that, it can lower the risk of project failure and ensure that investments made give the best possible results.
Several studies indicate the advantages of agile governance in smart city development, in particular. In South Korea, agile governance is found to make smart city projects more efficient and effective (Lee & Kwak, 2022). Accordingly, Sharma et al. (2023) find that agile governance can help in collaboration between government, private sector, and society to develop smart cities in India. Agile governance has been effective in Amsterdam in helping city governments quickly adapt to change and come up with innovative solutions about how to build houses, for example (Klievink & Janssen, 2020). A case study in Mexico City demonstrates how agile governance can improve transparency and accountability in the implementation of smart cities.
2.5 Smart City and Agile Governance
In the current digital era, the smart city concept has become a new paradigm in urban development providing rich innovation. As a result of rapid advances in information and communications technology (ICT), smart cities deliver innovative solutions to respond to numerous complex urban challenges, from congestion and pollution to social inequality (Komninos et al., 2018). In essence, smart cities utilize the latest technologies, but their real value comes from the conjunction of technologies and the city’s good governance that makes the city a better place to live for its inhabitants (Albino et al., 2019). But, the journey to a smart city has its hurdles. Local governments face the challenge of an increasingly complex task of solving urban problems with limited resources, in an environment of growing socio-political and technological dynamics (Hollander, 2018). Further, smart city development frequently suffers from the risk of a rigid and less adaptive top-down approach hampering development (Iannacci & Lazzeroni, 2019). We argue that agile governance constitutes a promising alternative to the governance of smart city development and address how it can address complexity and uncertainty within the systems engineering domain of smart city development.
Agile governance, on the other hand, which originates from the software industry, emphasizes flexibility, adaptability, collaboration, and a focus on customer value (Highsmith, 2018). These principles enable local governments to respond quickly to change, actively involve communities, and optimize resource use (Klievink & Janssen, 2020). Agile governance also encourages innovation and experimentation, which are very important in the sustainable development of smart cities.
Consequently, agile governance can be considered one way to reinforce participatory democracy – creating opportunities for people to articulate their aspirations and needs and participate in the design of solutions that map onto their context. 
The development of a smart city is a complex process characterized by uncertainty. Conforto and Salinesi (2020) describes Agile Governance as a flexible and adaptive structure that helps to navigate the complexity and uncertainty within this paradigm. Principles of Agile such as iteration and feedback allow local governments to react quickly to change and adapt as they go. This matches the postulate of complex systems theory which promotes adaptability and resilience in meeting changing and unpredictable environments (Holland, 1995). This theory could be seen as an Agile governance approach since it supports organizations to continuously learn and adapt to new challenges by developing what we have. 
While also bringing its potential, however, the implementation of agile governance in the public sector, especially in Indonesia, still has several challenges. Some of the obstacles are lack of understanding about agile, ‘resistance to change’, and ‘limited resources’ (Linders, 2019). However, this research demonstrates that there is a substantial opportunity to create and strengthen the implementation of agile governance in Indonesia. Investment in training and capacity development, coupled with continuous learning and constant adaptation, and ultimately, strong political support, agile governance provides the opportunity for realising a sustainable and inclusive smart city.
2.6 A Case Study
2.6.1 Jogja Smart City Project
The implementation of the Jogja Smart City project specifically related to the implementation of Virtual City Hall offers a unique opportunity to achieve agile and digital governance principles (Pramudita & Syafiqurrohman, 2024). As such, smart city initiatives like the Virtual City Hall attempt to exploit digital technologies to improve urban service delivery, enhance governance processes and connect with citizens. Agile methodologies integrated into the governance framework of smart city projects can help the local government adapt to variable situations, enhance collaboration among different stakeholders and achieve the smooth design and delivery of services (Faber et al., 2018). In this case, the governance in a smart city needs to be agile which means that decision-making can happen iteratively, flexibly and be adjusted quickly in response to feedback and evolving requirements. However, digital platforms and technologies, including digital twins and e-government platforms, are used to enable citizen participation and participation in smart city projects (Hämäläinen, 2021; Domingo et al., 2021). In addition, in order to implement smart city initiatives such as the Virtual City Hall, digital transformation, data-driven strategies and the readiness of local governments to adopt technology are essential areas of knowledge. 
Indeed, the full potential of smart city projects cannot be realised if government officials and citizens are not digitally literate data security is not guaranteed and if the pressing implementation challenges are not dealt with (Fazil et al., 2022). Additionally, smart city governance does not only encompass the technological part but also includes the social and environmental part. Following the sustainable development goals, by supporting citizen-driven approaches, and increasing the resilience of cities, local governments develop inclusive and sustainable smart cities bringing the quality of life of their residents to a new level (Kolesnichenko et al., 2021). Agile and digital approaches to governance stand to be of great benefit to the implementation of the Jogja Smart City project, as implemented through the Virtual City Hall. Local governments can increase service delivery while increasing transparency and building smart cities that can respond to the needs of their communities with the use of digital technologies, citizen engagement, and an agile approach. 
According to Baltac (2019), smart city initiatives are reported for digital technologies to be used for improving governance, public services, and urban management. A firm smart city governance framework with support, capacity, and value components is required for successful smart city projects (Nastjuk et al., 2022). 
The complexities of smart city governance need to be navigated while taking into account socio-technical facets, as well as public and private stakeholders in the decision-making process. Acceptance and utilization of digital public services are key indicators of trust and the user experience in the smart city project execution. Furthermore, a citizen-centered smart city mobile application promotes digital participation and governance. 
2.6.2 Transparency and Accountability
To enable stakeholders to understand the magnitude to which they are impacted by a system, a system provider needs to adequately disclose what the system’s objectives were which design strategies were deployed, the probable positive or negative results of the system, the output of the system, how the system was operated and any remedies required among other critical elements (Sanyaolu, et al., 2023). Dasar Jogja Smart Service's presence of certain menus in the Jogja Smart Service application also shows honesty in the service and complies with regulation regulations. The functionality of this application supports the government’s honesty pledge by providing real-time reports and data immune to manipulation. This application perceives the availability of simplified and central data immediately accessible to the public to be a measure of the area to attainment of legal conformity and adherence. The application of this mechanism makes it possible to create an environment in which it is possible to comply with legally established and legislation-relevant responsibilities. It furthermore advocates transparency and the disclosing of statistics. These are in line with the result presented by Fauzi & Setiawan (2020), that JSS is highly appreciated by the community and government institutions. This community is being constantly monitored by the authorities; consequently, there is responsibility for all services and there is a higher amount of transparency in real-time reporting on JSS apps. 
Agile management is a novel way to direct the engineering, information and communication technology (ICT) design and implementation and the project activity to develop a new product or service as described by Hong and Kim (2020). One of the core strategies outlined here is a high degree of adaptability and flexibility. A methodology or approach which an entity adopts to organise and control information is known as agile management. After this, this approach is incorporated into Government affairs to produce an agile Government capable of moving fast, flexibly and responsively. The idea is to achieve the kind of hyper-transparency that promotes values or procedures, signals policies and empowers teams to experiment with new approaches or outreach (Mergel, 2016). Mergel et al. (2018) then studied agile methods from the software engineering field. Agile government practice broadened the scope to include a broader range of factors yet the goal is still to shift the organization’s culture and collaboration methods to a greater level of adaptability. 
2.6.3 Appropriate Choices in Terms of Quality and Quantity
Providing the right choices when it comes to the quality and quantity of its service, Jogja Smart Service is the best. As far as quality is concerned, it supplies the users with accurate information and services. This characteristic is visible in the app’s capability of showing data in real-time, to guarantee that the information shown to customers is true and relevant. The availability of quality choices in terms of quantity is also shown in Jogja Smart Service. The app allows for various service options that cover a vast range of community needs. Users therefore have quite access to a wide range of services available and information through this platform. This availability of appropriate choices is significant in the sense that users can choose and access services based on their own needs and choices. Jogja Smart Service provides an abundant choice, offering high flexibility for the community in enjoying the services they need, this application is a solution comprehensive and effective to support various aspects of the life of the community. 
Based on the study conducted by Onwujekwe and Weistroffer (2019) the benefits of Agile Government can be seen in the results of different projects. Based on the results of this study, it is suggested that an agile methodology for information systems development in government or public sector organizations is paramount, but is challenging in the face of the bureaucratic nature of those organizations. A case study shows that as stated by Wen et al. (2020), Agile Government has some advantages. Agile and FLOSS practices coupled with collaborative development technologies are used to create software which can be readily updated and replicated in different government sectors, they argue. Moreover, the structure of management used within Agile Government can be applied to future government and academic collaborations as a model. 


3.0 METHODOLOGY
Rigorously collecting, evaluating and synthesizing the literature on smart city project management with an emphasis on agile governance frameworks and sustainable public infrastructure was conducted in this study using a desk review methodology. The methodology is based on a structured protocol that guarantees transparency, replicability, and comprehensiveness of identification of relevant academic literature and credible online materials.
A search strategy, using keywords such as smart city, project management, agile governance, agile framework, smart city governance, was developed to comprehensively capture peer-reviewed and grey literature sources. These were searched in the following digital repositories and databases:
Academic Databases (Scopus, Web of Science, IEEE Xplore, SpringerLink and ScienceDirect);
Google Scholar, UN-Habitat reports, World Bank smart city publications, municipal government portals, etc. were grey literature sources.
Key themes were generated from the reviewed journals and materials.
4.0 RESULTS AND DISCUSSIONS
4.1 Smart Cities Governance
Urban development of recent times is the smart cities. Other forms of city development differ from traditional city development in construction methodology, operational approach and service impact (Shi and Cao, 2022). Liu and Yang (2022) view smart cities as sensor-equipped infrastructure, autonomous vehicles and AI-based services for a better life and efficiency of an urban environment with the images of seamless integration of technology into the urban landscape. However, a smart city is more than just technology (Gracias et al., 2023), it is smart city governance, a holistic approach to how technology, policy and citizen engagement can work together to achieve sustainable urban development. 
Smart city governance therefore refers to the forms, regulations and procedures that use modern technologies to improve the management of urban areas (Alshwaheen, 2022). An adaptive sustainable smart city framework consists of technology, good governance, environmental consideration and citizens (Mpfumira et al., 2024). Smart city governance means utilizing Information and Communication Technologies (ICTs) to enhance government services, providing information to the public and boosting efficiency – particularly of relevance in the context of the increasing urban populace and the demand for efficient public services (Raghava Rao & Kumar, 2022). These cities use ICT to promote sustainability by optimum resource management and by reducing environmental footprints (Mrabet & Sliti, 2024).
4.2 ICT Governance for Effective Smart City Governance
ICT is one of the important foundational, basic components for all smart cities (Pereira et al., 2018). Hence, ICT governance becomes an aspect that should be considered when governing a smart city. Planned, coordinated and enabled utilization of urban technologies, urban data and urban technologies as means of communication for urban coordination also entails a redesign of urban governance and organization (Batty et al, 2012). It includes policies related to human capital, political and economic development, and governance activities, all of which depend on how ICT can be improved to implement the policies (Kitchin, 2013). The imperativeness of smart cities is because they are necessitated by implementation levels of ICT and smart governance to effect better performance in service delivery (Ncamphalala & Vyas-Doorgapersad, 2022). Good governance interlaces with the digital transformation of the ICT process as a smart city governance paradigm of more urban quality of life, rethinking urban ICT systems, competent human resources and enhancing the urban city resilience in a digital era (Sukmadiansyah dan Noviaristanti, 2022).
ICT can also lead to smarter governance (city government performing its functions more efficiently and effectively) (Pereira et al., 2017). Moreover, the fact that data, information, and communication technologies as well as urban governance are everywhere in discussions on smart cities (Odefadehan, 2021), buttresses the fact that ICT is very central to smart governance. This is the delivery of smart services by the smart cities to the residents which are integrated into governance for development, as an integrated whole (Fatewar & Vaishali, 2021), through effective usage, for instance, of the Internet of Things (IoT), artificial intelligence or machine learning. This is further presented by Fauzi et al. (2020) where utilization of ICT was used as the biggest dominating factor for smart city governance applications.
Besides facing these challenges, the use of ICT infrastructure in the overall smart city concept often comes with other ICT infrastructure use as it can be used in non-smart ways of monitoring, management and decision-making tools (Yandri et al., 2020). In the case of smart city, investment of human and social capital, traditional and modern communication, infrastructure, as well as participatory governance continue to be stressed (AlAwadhi et al., 2012). The smart cities' observation and integration of the status of the infrastructures management, governance, people and communities, as well as natural environments is carried out through ICT (Kumar, 2019). The smart city vision includes merging the city’s physical and digital layers and integrating them fully into the city and ICT is key to that vision (Kramers et al., 2016). 
4.3 Smart City Governance: Agile Framework for Sustainable Public Infrastructure Initiatives
This section explains the designed agile governance framework for sustainable public infrastructure initiatives. This framework integrates different dimensions of growing a smart city. This is a new approach to establishing sustainable smart cities. The integrated dimensions include smart living, sustainability, smart economy, humanism, smart government, resource management, citizen and society participation, market orientation, and institutional and digital dimensions. The inputs and contributions from the various dimensions will consequently help in the management of smart city projects. 
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Figure 1: A Designed Agile Governance Framework - adapted from Cohen’s Smart City Wheel (Cohen, 2014)
4.3.1 Smart Living Dimension 
A smart city is mingled with smart living which involves the application of information and communication technologies to improve the quality of life and well-being of people living in urban areas. The smart city, from the smart homes and housing to the sustainable urban environment up to the technological input in making work easier for the human. Other dimensions of a smart city further include smart mobility, smart environment, smart citizens, smart government and smart architecture (Ismagilova et al., 2019). An integrated ICT means an integrated ICT that integrates everyday things at home and other environments for smart living. Smart living is called smart life in the sense that it can be used to improve quality of life and sustainable urban living by the application of technology (Lee et al. 2011). One thing is clear and that is what the human needs should improve with the introduction of smart living technology, it should improve the quality of life for the human being and also sustain the environment for future generations (Lee et al., 2011).
4.3.2 Sustainability Dimension
An intense need is considered for transformation of the cities into smart cities, to realize sustainable development goals and to decisively overcome urban and environmental problems, especially in developing countries (Janik et al., 2019). Since then, smart cities have supported the concept of an environmental sustainability agenda, for example, the use of technologies, monitoring of resource consumption like water supply and current city transformation to the system of a sustainable urban system (Angelidou et al. 2017). To mop up the potential threat to the smart cities' ecology of incongruence between smart cities' policies and the carbon dioxide emissions (Bibri et al., 2023), extraction of resources and the production process toxic and energy needs of the data farms (Kuntsman, 2020), sustainability needs to be integrated into smart city governance. These challenges necessitate that the development of smart city governance frameworks should adopt, and address them carefully and consequently contribute effectively to environmental sustainability.
4.3.3 The Humanist Dimension
However, when talking about smart city development it must be emphasized that the digital and technological aspects thereof should not be ignored, with people (and their humanist implications) rightfully playing a role in the mix. Smart cities offer a humanist approach to the design of urban environments that build positive value for citizens in their lives. This facet also importantly informs the identification and alleviation of some negative facets of modern urban living, homelessness, and climate anxiety. Philosophical humanism, ecological ethics, and sociocultural approaches are introduced as these aspects delineate how sustainability and livability are important (Xu et al., 2022). The more technologically oriented communications development initiatives in Smart city initiatives need to emphasize the human-centric nature (AlAwadhi et al., 2012). Sustainable development and prosperity of urban areas rely on the use of human, collective, and technological capital and are based on this concept of smart cities (Alverti et al., 2020). It would not be a smart city without the technological part and without the human dimension, it would not be a smart city.
4.3.4 Resource Management Dimension
The challenge with limited resources exists in every city. A Smart City is one which utilizes its ICT to integrate resource management including critical resources properly and limitlessly to enhance efficiency and effectivity of use and to also ensure equitable allocation across the large number of initiatives that are undertaken. For example, concerning water resources, smart cities use technology, for example, the Internet of Things and machine learning to efficiently capture and manage the resources while working towards building a sensitive city by having a well-defined vision (Gușul & Butnariu, 2021; Šulyová & Kubina, 2022). Additionally, a Smart City can monitor and operate certain essential infrastructure functionality, control maintenance activity, and optimize resource usage while maintaining security (Joshi et al., 2016). The good examples of managing critical water resources are Sponge Cities. A more resource-efficient management and economy runs a smart city than an ordinary city, through the application of current methods of information technology to facilitate smart response to various public service needs, social management, and industrial operations (Impedovo and Pirlo, 2020). As they integrate into many parts of a city’s infrastructure, they are also resources for a city to effectively and environmentally sound housing initiatives. Smart city development makes managing energy a key element; that is, energizing smart cities as much as possible with energy resources while ensuring their sustainability and self-reliability (Rajendiran, 2022).
4.3.5 Smart Economy Dimension
The smart economy under the smart cities promotes the encouraged development of e-business, e-commerce and new entrepreneurial opportunities. They realize or become conscious of the fact that the broadband economy is something that has to be actualized; there are steps that have to be taken to achieve vigorous economic development. Earlier stated a smart city depends on ICT to improve service quality, strengthen control over public resources and focus on comfort, maintenance and sustainability. The other aspect is the smart economy dimension of smart cities which refers to managing economic growth, participatory approaches to innovation and promotion of competitiveness, including stimulation of new businesses. As one of the key dimensions to assessing smart cities and accommodating the competitiveness of small and medium-sized enterprises in the city, the smart economy is examined (Ali & Nencioni, 2021; Youssef & Hajek, 2021). Intelligent city economies equally depend on ecosystems that can catalyze start-up businesses and data management.
4.3.6 Smart Government Dimension
The success of smart cities requires smart government, a concept that nurtures sustainable urban development, encourages social participation, and inclines the local communities toward taking up decision-making processes. The platform promotes collaboration and co-creation among various stakeholders and supports using technology for sustainable urban development and climate change adaptation. 
The role of smart government in a smart city is how it develops and fosters such data ecosystems that interweave ICT across all of the dimensions of a city. That is, it contributes to sustainable urban development and engages local communities in the decision-making processes (Szarek-Iwaniuk & Senetra, 2020). Urban human resource management is viewed as a governance capability brought together from urban historical context, resource characteristics, facility layout, city sustainability, and service innovation (Lyu et al., 2022). The importance of smart government is to improve good governance and create collaboration between the local government organs, private parties, and community groups so that this collaboration becomes an important one for smart city programs’ success (Triyanto et al., 2022).
4.3.7 Citizen and Society Participation Dimension
Consequently, citizen involvement begins to form a foundation of smart city governance and its benefits for enhancing democratic process, transparency, and citizen-based urban development (Bartenberger & Grubmüller, 2014). This means citizen involvement in smart cities is the involvement of citizens in the governance and management of the city, e-democracy, and active user involvement this work is supported by (Domingo et al., 2021). Involvement of the citizens is important for smart city initiatives to be successful because it lets cities be more citizen-centered towards urban innovation, increases the legitimacy and justice of governance processes (Soomro et al., 2017), and finally increases the quality of life (Kusumastuti & Rouli, 2021). The structure of smart city infrastructure driven by citizens’ collaboration within the governance process highlights the significance of citizens’ involvement in, in addition to two-way communication between the government and citizens as smart cities leverage new technologies to increasingly promote this dialogue via, online public consultations, discussions, Petitions (Ngo & Le, 2021; Park & Fujii, 2023). This happens also inside the city, in the form of co-creation activities, where citizens are no longer only passive consumers of city planners’ initiatives, but are actively involved themselves. The result is pride and ownership of these initiatives.
4.3.8 Institutional Dimension 
In establishing effective connections between people and ICTs in smart cities, important institutional factors such as governance, regulations, and policy are likely to be vital factors for smart cities to offer services (Tan & Taeihagh, 2020). Designing and running a smart city requires active cooperation in a harmonious way among people, technologies government, and policy (Nam & Pardo, 2011). Smart cities are state-run, and therefore any paucity of these factors might cause issues. Governments have always had a challenge integrating new policies (Al Hinai et al., 2022). 
In the case of smart cities, therefore, since technologies are by nature unpredictable and normally embedded, there is a risk that wrong policies will be brought in on that foundation (Sissons & Thompson, 2012). Also, making systems whose modes of governance are more effective in such cities creates tensions and threats as the citizens resist efforts at stifling rights to privacy, freedom of expression and confidentiality. Therefore, in addition to framing projects within a multi-stakeholder, municipally based partnership (Monzon, 2015), better coordination is required between different sectors by breaking down silos and joining different sectors (Centre for Cities, 2014). 
4.3.9 Digital: Real-time Analytics
Digital platforms provide seamless modes of interactions between city administrators, stakeholders and citizens for the formation of transparent and collaborative urban governance. For instance, real-time traffic management systems help to increase public health outcomes and reduce congestion and digital health monitoring systems help to reduce congestion and improve public health outcomes (Secinaro et al, 2022). In addition, open data policies implemented in platforms enable the participation of citizens in accessing and forming part of urban planning processes hence having their voice heard in the development of policy and its implementation. Innovations in this regard transform smart city governance to be a technological endeavour as well as a people-centered initiative to create just equitable and sustainable urban environments. 
Smart cities will only be effective if they are able to integrate ownership from the communities within them and concurrently provide real-time, inclusive decision-making. Disengagement from community activities as an additional activity in democratic and sustainable urban management neither is (Arnstein, 2019). Including multiple voices helps city planners guarantee that the policies and initiatives embody what all the citizens need and desire—especially the strangers whose perspectives are absent from regular governance arrangements. In this context, digital platforms, notably online forums, mobile applications, and even social media channels act as vehicles that offer accessible and user-friendly platforms for participation (Dawodu et al., 2021). 
Smart city governance also entails making real-time decisions. Urban challenges, including traffic congestion, air pollution, and emergency response, are dynamic challenges and need rapid and data-driven solutions (Sarker, 2022). City officials are empowered to respond proactively to emerging issues thanks to digital platforms with real-time analytics and predictive modelling (Adaji et al., 2025). For example, when a natural disaster occurs, it requires the deployment of resources in affected areas quickly and to minimise loss, sensors, and data feeds can instantly provide information about affected areas. Likewise, real-time air quality monitoring can trigger timely actions to minimize polluting impacts, and shield public health (Ma et al., 2019). 
4.3.10 Market Orientation Dimension
An organizational philosophy gives the customer precedence in judging the company and its products to meet certain customer needs (Avlonitis & Gounaris, 1999). In addition, it includes promoting marketing into the leading corporate culture, employing the entire organization to meet the customer demands, not depending on the company perception and belief to satisfy the customer demands (Avlonitis & Gounaris, 1999). For a smart city, market orientation represents a program of action whereby city planners and developers prioritize the understanding and fulfilment of residents’ and other stakeholders’ needs and preferences as they pertain to the city (Starc-Peceny et al., 2017). Essentially a widespread problem we see in city planning is the discounting of the contribution of marketers to the detriment of engineers and city planners (Starc-Peceny et al., 2017). A market orientation for a smart city means changing roles — the city planners should start to engage citizens and other key players, from the very beginning of the planning process. In this approach, they seek their feedback, involve the community and customize community initiatives based on what its members want. Market insights with customer feedback provide projects that align better with community needs leading to more efficient and effective sustainable initiatives (Alt et al., 2019).
Market-oriented smart cities can foster a more inclusive, responsive, and sustainable urban environment, using technology to do so, but keeping the human in the centre of urban development (Maček et al., 2019; Zhao et al., 2021). Furthermore, marketing can help intercept citizens' needs, as well as play a decisive role in mitigating resistance to change, putting efforts into communicating the new sustainable initiatives to the community so that new sustainable initiatives are met (Huertas et al., 2021).
4.4 Key Components of the Framework
Essentially, agile governance reiterates the principles of flexibility, adaptability, data-driven decision-making, collaboration, and a value focus to deliver to the citizenry. Therefore, it allows city governments to dynamically respond to changes in technological aspects as well as urban challenges and drives sustainable outcomes by integrating planning and active public participation (Herawati et al., 2025).
1. Strategic Vision and Multi‐Dimensional Planning
It must have a clear, long-term strategic vision aligned with sustainability goals. Infrastructures should be developed and the smart city initiatives guided by the vision in economic, social and technological, as well as environmental dimensions (Herawati et al., 2025).
2. Collaborative Governance processes breeze the bureaucratic hurdles in the most uninterrupted manner
Collaboration, leadership, and partnership across multiple sectors and government levels are necessary for effective governance. Successful implementation of those processes, like communication, service integration, data exchange, and participation is fundamental (Silvia, 2011).
3. Technology and Data Governance
Technology and Data Governance are two evolving terms that entail data usage policies and their mechanisms along with technology support to ensure that these policies and standards are effective, followed, and acted upon (OECD, 2023a).
Valid governance of smart city frameworks depends on the rightful governance of data, interoperability standards, and security. Usage of technology like AI, IoT, and blockchain provides transparency, efficiency, and resilience in infrastructure management (OECD, 2023b; Hardi et al., 2025).
4. Regulatory and Institutional Enablers
Adaptive regulatory frameworks which support innovation and accountability and are sustainable, are the necessary components to make agile governance work. Both expensive and complex infrastructure projects require institutional capacity to manage the projects as well as sustainable financing mechanisms (Awuzie & Monyane, 2020).
5. Citizen engagement and Inclusivity
[bookmark: _Hlk199604467]Legitimacy and effectiveness are predicated on active citizen participation and inclusivity. User-centric approaches that include public feedback and social equity should be supported by governance frameworks (Herawati et al. 2025; Hardi et al. 2025).
4.5 Key Challenges Associated with Building Smart City Projects
Lack of Suitable Infrastructure: Smart cities need physical infrastructure (sensors, poles, cameras) and solid IT infrastructure for data collection, processing and analysis. As important as new technologies can be for cities, the high costs and increasing complexity of installing and maintaining IoT sensors and high-speed internet access are challenges that many cities struggle with and their ageing infrastructure does not help. The infrastructure needs to be scalable and flexible for growth and technology advancements (Giffinger et al., 2007; Al Nuaimi et al., 2015).
Security, Transparency and Data Privacy: Protection of citizens’ data and being transparent in how data is being collected and used is a very critical challenge. Smart technology causes privacy and cybersecurity risks which poses a hurdle to its adoption (Kitchin, 2016; Zanella et al., 2014).
Effective Coordination Between Public and Private Sectors: Since it is important but challenging to have a connection between governmental entities and private businesses, project implementation and innovation rely on it (Obasa & Oluyomi, 2024; Danfulani & Gulseven, 2024).
Political Differences: Smart city projects need long-term funding and political support, but political differences and lack of willingness or politics will change and priorities change, which can disrupt projects by delay or projects are shut down (Akgun et al., 2024; Tan & Taeihagh, 2020).
Incapacity and lack of skills: Many city administrators and citizens lack technical knowledge and skills to take care of, use and manage smart city technologies. Success will require citizen education and citizen engagement as 'smart citizens' (Mancherster & Cope, 2019; Preston et al., 2020).
Social inclusivity: Smart city initiatives need to be conceived to help all the segments of the population and not aggravate social inequalities (Kolotouchkina et al., 2024; UN-Habitat, 2025).
Funding issues: High initial investment and ongoing funding for smart city projects can be too much of a load, often acting as a barrier. We often need public-private partnerships but they are hard to manage (Tan & Taeihagh, 2020; Almarri & Boussabaine, 2023).
Complexity in Decision making and Vision Alignment: Clear priorities, measurable objectives and an aligned vision to steer the smart city development needs are extremely difficult to define and articulate among stakeholders which are needed as a foundation to provide the momentum that will prove that investments made in the development of a smart city were worth it and there is progress towards those objects (Reichental, 2021; Wiecher et al., 2022; Lee et al., 2014).
Technological Challenges: Advanced technologies such as AI, IoT and big data analytics are not broadly known and need to be adapted in context to traditional urban infrastructure project management approaches (Ishaq & Farooq, 2023; Wang et al., 2022).
4.6 Challenges in Implementing Governance Frameworks in Smart Cities 
Although smart city governance frameworks might provide substantial value, their implementation is obstructed by a variety of technological, economic, social and institutional barriers. The biggest challenge here is the digital divide which means unequal access to technology by various demographics. In low-income areas and marginalized communities, do not have the infrastructure or digital literacy to be part of technology-driven governance. In this reality, there stands a high risk of increasing pre-existing inequalities and even compromising the inclusiveness of smart city initiatives (Fang et al., 2019). 
There are also utmost important data privacy and security issues. The data collected via IoT devices and digital platforms are very prone to breaches, misuse, surveillance and whatnot. The trick is balancing real-time data and the need to protect individual privacy. To this end, governments must carry out robust cybersecurity measures and legislation to ensure the ethical use of data (Reddick et al., 2020). Not only can smart city technologies effectively serve a city to improve its services, but there is a possibility that their adoption can be constrained by economic constraints. 
Building and upkeep of advanced infrastructure can be a capital-intensive affair which can be difficult for cities without a lot of money. In addition, private-sector partnerships may be overly relied on to the detriment of conflicts of interest and public accountability (Mikhaylov et al., 2018). Challenges in institutions include non-standardization and non-coordination across different departments and government agencies. For example, smart city initiatives tend to involve cross-sector collaboration but can be stymied by siloed operations (and all the costs and inefficiencies that bureaucratic systems breed). 
Furthermore, the pace of technological advancement may be so quick that present governance institutions cannot change to ably regulate the process of advancement. A second obstacle is social resistance, where citizens may oppose smart city projects because these venture to subvert entrenched systems and processes or because these are seen as being in the interest of elites. Overcoming such resistance is essential for building trust in and for ensuring that benefits are equitably distributed to all, users of the health system (Broccardo et al., 2019). 
The role of key stakeholders in any area in bringing forth desired results is crucial. Integrating agile framework will help solve issues created by lack of cohesion among the key stakeholders. Study by Bello et al. (2025) emphasized that agile frameworks contribute to ‘increased’ stakeholder collaboration as they encompass ‘the inclusion’ adaptive planning when fast-changing plans and needs arise.


5.0 CONCLUSION
Smart city initiatives provide an important transformation in the governance, development, and sustainability of urban areas. Smart city projects are complex, multi-stakeholder, and technologically intensive and therefore require innovative project management and governance. Traditionally, as revealed by literature, project management frameworks have proved deficient in meeting the dynamic connectedness and continuum of needs of smart cities in terms of sustainability, stakeholder alignment, and rapid adaptation.
The key aim of the review was to demonstrate the relevance of agile governance, comprising flexibility, continuous feedback, cross-sector collaboration, and iterative development, as a robust framework that can be used to manage smart city projects around the globe. Introducing agile principles into public infrastructure planning and execution by city administrators and stakeholders helps to respond more appropriately to technological changes, citizen needs, and environmental challenges.
6.0 RECOMMENDATIONS
Building on the analysis and evidence, we propose the following key recommendations to guide action by policymakers, urban planners, and project managers heading smart city development.
Making Agile Governance Routine: Enforce agile governance principles among public infrastructure agencies to strengthen their ability to respond, earn trust and adapt projects over time.
Form Multidisciplinary and Cross-Sectored Hubs: Set up bodies with government officials, business people, educators, and citizen groups to design and supervise all smart city projects together.
Pay attention to Digital Infrastructure: Build systems, like flexible online platforms linked with storage and cybersecurity that enable flexible and data-centered administration. In addition, hire and train employees who specialize in agile practices, technology, and sustainable development.
Reduce risk: Test out new initiatives in small settings and collect input quickly so the results can be adapted before spreading them wider. The goal of this approach is to reduce risk, save resources and drive innovation.
Transparency: Use transparent data sources and encourage people’s involvement by involving them in decisions. It helps earn people’s trust and keeps projects focused on things that matter to them.
Chart Clear Policies that Promote Flow: Review and update your rules and contracts so changes can be made quickly, keeping things flexible for agencies and employees and supporting innovation.
Ethical Standards
The review does not involve contact with humans. 
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